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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the number of 
components of a shift device and improve its durability as well 
as reduce the load for operating the shift device. 
SOLUTION: This shift device is provided with a drive gear 15 
fixed to an end of a drive shaft, a forward rotation gear 16 and 
a reverse rotation gear 17 disposed on the outer periphery of a 
propeller shaft 1 9 and engaged with the drive gear 1 5, a dog 
clutch 20 disposed rotatively and slidably on the outer 
periphery of the propeller shaft 19 and can be engaged with the 
forward rotation gear 16 or the reverse rotation gear 17, a slide 
rod 29 disposed slidably within the propeller shaft 19 having one 
end connected to the dog clutch 20 and the other end formed 
with an engagement portion 29f, a shift rod 21 disposed in the 
vertical direction within a casing 13, and a crank pin portion 21b 
formed at the lower end of the shift rod 21 eccentric to its axial 
center such that the crank pin portion 21b is engaged with the 
engagement portion 29f. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The drive shaft arranged in the direction of a vertical in casing of an 
outboard motor, The driveshaft arranged horizontally in said casing, and the drive 
gear fixed at the tip of said drive shaft, The gear for normal rotation and the gear for 
an inversion which were arranged in the periphery of said driveshaft and geared on 
said drive gear, While it is arranged in the periphery of said driveshaft possible 
[ rotation and sliding ] and being arranged in the dog clutch of which engagement was 
made possible, and the interior of said driveshaft free [ sliding ] by said gear for 
normal rotation, or the gear for an inversion The slide rod with which the end was 
connected with the dog clutch and the engagement section was formed in the other 
end, The shifter of the outboard motor characterized by having had the crank pin 
section formed by carrying out eccentricity from the axial center in casing in the 
lower limit of the change speed pull-rod arranged in the direction of a vertical, and 
this change speed pull-rod, and making this crank pin section engage with said 
engagement section. 

[Claim 2] Said change speed pull-rod is the shifter of the outboard motor according to 
claim 1 characterized by having been contacted by bearing of casing and setting up 
more greatly than the width of face of change speed pull-rod and the crank pin section 
the width of face of the longitudinal direction of this bearing. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the technical field of the shifter of 
an outboard motor. 
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[0002] 

[Description of the Prior Art] Drawing 7 is the sectional view showing the shifter of 
the conventional outboard motor by JP,57-84296,A. The drive shaft 14 connected 
with the engine is installed by the lower case 13 of a promotion unit, and the drive 
gear 15 is being fixed to the lower limit. And shifter S is arranged in the lower case 13. 
Shifter S is equipped with the change speed pull-rod 21 which slides the gear 16 for 
normal rotation and the gear 17 for an inversion which geared to right and left of the 
drive gear 15, the driveshaft 19 to which the propeller was fixed, the dog clutch 20 
which carries out the change-over transfer of the rotation of the gear 16 for normal 
rotation, or the gear 17 for an inversion at a driveshaft 19, and a dog clutch 20 on a 
longitudinal direction. 

[0003] A dog clutch 20 is connected possible [ a slide ] along with the slot of a 
driveshaft 19 by the cross pin 23, and while connecting with the cross pin 23, the 
clutch shifter 25 which has a spring 24 is arranged in the interior of a driveshaft 19. 
The ball 26 for positioning is arranged in the periphery of the clutch shifter 25, and 
fitting of this ball 26 is carried out to the crevice formed in the wall of a driveshaft 19 
in the state of neutrality of drawing. The clutch shifter 25 is connected with the slide 
rod 29 by the connection member 27, and is made pivotable. The hollow-like cam 
side 30 is formed in the slide rod 29, and the cam 31 fixed to this cam side 30 at 
change-speed-pull-rod 21 tip is being engaged. 

[0004] When change speed pull-rod 21 is rotated in the normal rotation direction from 
the neutral condition of illustration, the slide rod 29, the clutch shifter 25, and a dog 
clutch 20 It moves leftward by a diagram. Pawl 20a of a dog clutch 20 It gears to pawl 
16a of the gear 16 for normal rotation. Rotation of a drive shaft 14 If it is transmitted 
to a driveshaft 19 through the drive gear 15 and the gear 16 for normal rotation and 
change speed pull-rod 21 is rotated in the inversion direction The slide rod 29, the 
clutch shifter 25, and a dog clutch 20 It moves rightward by a diagram, pawl 20b of a 
dog clutch 20 gears to pawl 17a of the gear 17 for an inversion, and rotation of a drive 
shaft 14 is transmitted to a driveshaft 19 through the drive gear 15 and the gear 17 for 
an inversion. 

[0005] However, in the above-mentioned conventional shifter, since it becomes the 
structure which connects the slide rod 29 with the clutch shifter 25 by the connection 
member 27, while components mark increase, it becomes a minor diameter, and the 
path of both connection section becomes disadvantageous [ the part ] in respect of 
reinforcement, and has the problem that endurance falls. Moreover, since rotation of 
change speed pull-rod 21 is changed into the reciprocating motion of the slide rod 29 
by the cam 31, conversion efficiency has the problem that it is bad and shift operating 
load is heavy. 

[0006] Drawing 8 is the important section sectional view showing other examples of 
the conventional shifter by JP,58-156494,A. In this example, the crank pin section 32 
of the shape of a crank which carried out eccentricity from the axial center of change 
speed pull-rod 21 is formed at the tip of change speed pull-rod 21 instead of a cam, 
and fitting of the pin section 32 is carried out to the fitting section 33 of the slide rod 
29. In this example, although shift operating load becomes light in order not to use a 
cam, the radius of gyration of the crank pin section 32 is large, and the tooth space for 
inserting this into a lower case is needed, consequently the upper case of this part 
bulges, and it has the problem that underwater resistance increases. 
[0007] This invention solves the above-mentioned conventional problem, it can raise 
endurance while it reduces the components mark of a shift device, and it makes shift 
operating load mitigate, and aims at offering the shifter of an outboard motor which 
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can reduce underwater resistance of casing which contains a shifter further. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose this 
invention according to claim 1 The drive shaft 14 arranged in the direction of a 
vertical in the casing 13 of an outboard motor, The driveshaft 19 arranged 
horizontally in said casing, The drive gear 15 fixed at the tip of said drive shaft, and 
the gear 16 for normal rotation and the gear 1 7 for an inversion which were arranged 
in the periphery of said driveshaft and geared on said drive gear, While it is arranged 
in the periphery of said driveshaft possible [ rotation and sliding ] and being arranged 
in the dog clutch 20 of which engagement was made possible, and the interior of said 
driveshaft free [ sliding ] by said gear for normal rotation, or the gear for an inversion 
The slide rod 29 with which the end was connected with the dog clutch and 29f of 
engagement sections was formed in the other end, It has crank pin section 21b formed 
by carrying out eccentricity from the axial center in casing in the lower limit of the 
change speed pull-rod 21 arranged in the direction of a vertical, and this change speed 
pull-rod. It is characterized by making this crank pin section 21b engage with 29f of 
said engagement sections. Invention according to claim 2 In claim 1, said change 
speed pull-rod 21 is contacted by the bearing 42 of casing 13, and is characterized by 
setting up more greatly than the width of face L of change speed pull-rod and the 
crank pin section the width of face of the longitudinal direction of this bearing. In 
addition, the number added to the above-mentioned configuration is not made to 
contrast with a drawing in order to make an understanding of this invention easy, and 
thereby, this invention is not limited at all. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained, referring to a drawing. Drawing 1 is the side elevation showing one 
example of the outboard motor with which this invention is applied. The outboard 
motor 1 is equipped with the clamp bracket 3 attached in the posterior part of a hull 2 
free [ attachment and detachment ], the swivel bracket 5 supported pivotably by the 
clamp bracket 3 free [ rotation in the vertical direction ] through a horizontal axis 4, 
the steering bracket 6 supported pivotably by bearing 5a of this swivel bracket 5 
horizontally free [ rotation ] through vertical axes, and the promotion unit 9 supported 
by the steering bracket 6 through mounting 7. 

[0010] Said promotion unit 9 has the upper case 10 supported by the steering bracket 
7, and an engine (not shown) is attached in the upper part of the upper case 10, and 
the engine lower part is attached in the wrap ROAKAU ring 1 1 , and the engine upper 
part is attached in the wrap upper cowling 12 by the ROAKAU ring 1 1 removable. 
Furthermore, a lower case 13 is connected with the lower part of the upper case 10, 
and the upper case 10 and the lower case 13 constitute casing of the promotion unit 9. 
[001 1] The drive shaft 14 connected with the engine is installed in the interior lower 
part of lower case 13 of the promotion unit 9, the drive gear 15 is fixed to the lower 
limit, and in a lower case 13, a driveshaft 19 is arranged horizontally, and the 
propeller 18 is being fixed to the driveshaft 19. And shifter S is arranged in the lower 
case 13. Shifter S is equipped with the shift lever 22 for rotating the dog clutch 20 
which carries out the change-over transfer of the rotation of the gear 16 for normal 
rotation and the gear 17 for an inversion which geared to right and left of the drive 
gear 15, and the gear 16 for normal rotation or the gear 17 for an inversion at a 
driveshaft 19, the change speed pull-rod 21 which slides a dog clutch 20 on a 
longitudinal direction, and change speed pull-rod 21. 

[0012] The sectional view which drawing 2 - drawing 6 showed 1 operation gestalt of 
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the shifter of the outboard motor of this invention, the sectional view of a shifter and 
drawing 3 were cut with the important section expanded sectional view of drawing 2 , 
and drawing 2 cut drawing 4 by the A-A line of drawing 2 , and was seen in the 
direction of an arrow head, the sectional view which cut drawing 5 by the B-B line of 
drawing 2 , and was seen in the direction of an arrow head, and drawing 6 are the 
perspective views of a shifter. 

[0013] In drawing 2 , shifter S is arranged in housing 13a formed in the lower part of 
a lower case 13. The gear 16 for normal rotation and the gear 17 for an inversion 
which geared on the drive gear 1 5 are supported by the lower case 1 3 by bearings 5 1 
and 52. A driveshaft 19 penetrates inside the gear 16 for normal rotation, and the gear 
17 for an inversion, and the dog clutch 20 is arranged in the periphery of a driveshaft 
19 by spline association possible [ rotation and sliding ] between the gear 16 for 
normal rotation, and the gear 17 for an inversion. This dog clutch 20 is connected 
possible [ a slide ] along with the long hole (not shown) of a driveshaft 19 by the cross 
pin 23, an end is connected with the cross pin 23 and the slide rod 29 with which the 
other end projects from a driveshaft 19 is inserted in the interior of a driveshaft 19 
possible [ sliding ]. 

[0014] As the slide rod 29 is shown in drawing 3 and drawing 6 , tubed part 29a is 
formed in one side, and hole 29b which the cross pin 23 penetrates to this tubed part 
29a, and hole 29c which two balls 26 for positioning frequent are formed. The ball 26 
for positioning is fastened by the conic press members 35 and 36 which counter, 
makes a pin 37 penetrate in the press member 35 and 36, fixes one press member 35 
with the spring nut 38, and is fixing it to a pin 37 with the washer 40 through [ spring 
39 ] the press member 36 of another side. Moreover, spline 19b for connecting a dog 
clutch 20 with crevice 19a to which fitting of the ball 26 for positioning is carried out 
is formed in the driveshaft 19. 

[0015] As shown in drawing 2 , drawing 4 , and drawing 6 , 29d of disks of two sheets 
is connected to the other end of the slide rod 29 by shaft 29e of a minor diameter, and 
2 If of engagement sections of crank pin section 21b which this mentions later is 
formed in it. On the other hand, the up bearing 41 of change speed pull-rod 21 is fixed 
to the upper part of a lower case 13, the lower-shaft carrier 42 is formed in the lower 
part of a lower case 13, and fitting of the diameter expansion section 21a of change 
speed pull-rod 21 is carried out to this lower-shaft carrier 42. Crank pin section 21b of 
the shape of a crank which carried out eccentricity from the axial center of change 
speed pull-rod 21 is formed in the lower limit of change speed pull-rod 21, and crank 
pin section 21b is inserted into 29d of two disks of the slide rod 29. This configuration 
enables it to slide the slide rod 29 which rotates by rotation of crank pin section 21b 
of change speed pull-rod 21 on a longitudinal direction. Spline 21c is formed in the 
upper limit of change speed pull-rod 21, and up change-speed-pull-rod 2 Id is 
connected with this spline 21c. 

[0016] In case crank pin section 21b of change speed pull-rod 21 is inserted into 29d 
of two disks of the slide rod 29 As crank pin section 21b of change speed pull-rod 21 
is turned in the direction of F of drawing 5 , and is dropped and it is shown in drawing 
6 , at this time first, the die length of the longitudinal direction F of the lower-shaft 
carrier 42 Since only some width of face alpha is greatly designed from the width of 
face L of change speed pull-rod 21 and crank pin section 21b By making it rotate in 
the direction of an arrow head of drawing 5 90 degrees, and dropping change speed 
pull-rod 21 further, after it can pass crank pin section 21b and crank pin section 21b 
passes the lower-shaft carrier 42 Crank pin section 21b can be inserted in 29f of 
engagement sections in 29d of two disks of the slide rod 29, and it can be engaged. 
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Therefore, as shown in drawing 5 , side-face 13b of a lower case 13 can be maintained 
to a stream line, and underwater resistance can be reduced. 

[0017] When change speed pull-rod 21 is rotated in the normal rotation direction F 
from the neutral condition N shown in drawing 2 , and the slide rod 29 As shown in 
drawing 3 , the ball 26 for positioning overcomes crevice 19a, and moves leftward. 
Pawl 20a of a dog clutch 20 It gears to pawl 16a of the gear 16 for normal rotation. 
Rotation of a drive shaft 14 When it is transmitted to a driveshaft 19 through the drive 
gear 15 and the gear 16 for normal rotation and change speed pull-rod 21 is rotated in 
the inversion direction R, the slide rod 29 and a dog clutch 20 It moves rightward by a 
diagram, pawl 20b of a dog clutch 20 gears to pawl 17a of the gear 17 for an inversion, 
and rotation of a drive shaft 14 is transmitted to a driveshaft 19 through the drive gear ' 
15 and the gear 17 for an inversion. 
[0018] 

[Effect of the Invention] Since rotation of change speed pull-rod is convertible for 
sliding movement of the rotating slide rod according to invention according to claim 1 
so that clearly from the above explanation, while reducing the components mark of a 
shift device, endurance can be raised, and shift operating load can be made to mitigate. 
[0019] According to invention according to claim 2, it becomes possible also by the 
width of face of casing smaller than the width of face of change speed pull-rod and 
the cross pin section to incorporate the cross pin section, and underwater resistance of 
casing which contains a shifter can be reduced. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing one example of the outboard motor with 
which this invention is applied. 

[Drawing 2] It is the sectional view showing 1 operation gestalt of the shifter of the 
outboard motor of this invention. 

[Drawing 3] It is the important section expanded sectional view of drawing 2 . 
[Drawing 4] It is the sectional view which cut by the A- A line of drawing 2 , and was 
seen in the direction of an arrow head. 

[Drawing 5] It is the sectional view which cut by the B-B line of drawing 2 , and was 
seen in the direction of an arrow head. 

[Drawing 6] It is the decomposition perspective view of drawing 2 . 

[Drawing 7] It is the sectional view showing the shifter of the conventional outboard 

motor. 

[Drawing 8] It is the important section sectional view showing other examples of the 
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conventional shifter. 
[Description of Notations] 

1 3 — Casing 

14 - Drive shaft 

15 — Drive gear 

1 6 — Gear for normal rotation 

1 7 — Gear for an inversion 

19 - Driveshaft 

20 Dog clutch 

21 - Change speed pull-rod, 21b - Crank pin section 
29 - A slide rod, 29f - Engagement section 
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DRAWINGS 



[Drawing 3] 




[Drawing 5] 
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[Drawing 61 
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J¥JE*Mt3 5^r^^y -yy-Ty h 3 8Tf@]tU ftH^T^Jf 3 6 £^7° 
1> V^3 9fr\^XX7y ~>ir 4 0}CTt°>3 7I^LT^S, iztt* :7°o-< 
7->t7M 9{C{i^g^r*ffl^— ;>2 6j>W&£tlZ>WMl 9 a <t , Ky 
^7yf2 0 2rig^-r67i#><D;*:/y^^i 9 b«^tiT^5 0 

[0015] M> MR^li^tJ; 9 ^ X7^h*nyK29 (Dftfeffi 
Kfil, 2tfc(DR^2 9 d #/.MS0>*ll 2 9 e {dj; 0S8R3;ft„ :*il:J;?^ 

y>-^ fc°^£P2 1 b (Dm&n 2 1 f tf^/&£*LTV^ 0 -75\ 
— ^ 1 3 0±SPJC«^7 buy K2 1 <D_h£G«lg: 4 l^|l^£*Ls D7-!r- 
X 1 3<DTmU-£TMm%:4 2tmf&£tls ^T£|3«lg4 2^7 hny 
K2 l©feS95 2 l ais«^$titv^5 0 '>7bayK2 1©TSl:iJ, ^ 
7FfyK21 Olft^J; 9 fi'frLifc* 7 ^?Wl<D-7 y ^ t°^g|$2 1 b 
^c^tL> ^ y >-y fc°^§B2 1 b Kn 5/ K2 9©2o©nt2 9drt 

^A£*LTV^ 0 £.<£>fltofcf£,fc «3 , ->7hPyK2 10^7^^8l52 
1 b <?D|HlSftlc«t "9 , EHEi-S-Xy^f Kn 5/K2 9 w 
fc*SRrt6iJ&a o >7 hoy K2 1 <Z>_tC^ {2 .X;7°yV^ 2 1 c^ff^^tL, 

rcD^^^-r ^2 1 c ic±^>7 ho y K2 1 d&mtgznx^Zo 

[0 0 16] is? ho y K2 1 coy y>-y k°:/£|3 2 1 b £r;*y-f Ko y K2 
9(D2KD?i®i2 9 dPilZffiA~tZ>ma^ h o y K 2 1 CDy 7 

>y K°>U2 1 b £]|L5j7>F;frrSH-fpHtTI$T£-£, - <7> £ £ , g6t^t 

±7l:, T^PWS:4 2 0g^7j[^F<7)g^fi > ->7 hp^ K2 l ^7^7 
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t"^2 1 bcDi)iSLct <0^=F<D^atcrt±$ < 13:1+ UT V>6 CD"C\ 
t°^f|5 2 1 b £iM <h7)S-e#, \f^U2 1 b/^T&IS«l§:4 

2 Sriii&LTc^ *>7 hn K2 1 £I!_5 ^f^T? fat- 9 oa?EHE$-8:, $ 
b\Z.WTZ*£Z>^b^& 9 . VJ^/V t°^U2 1 b £*9-f Kn yK29© 
2 o©Rffi 2 9 d 2 9 f l^#A, #^t5Ii:^t*t5„ ^t, 

Mi^tct 5 n T^-x i 3 <DMm 13b Sr«EMlS!^«i«Pi-* - t Ifi 

[0 0 17] fLX, M2.^"t" I t , *4tliN*»P>'>'7 hnyK2 1 SrlE^ 

^2 6^[]j]^i 9 a^Dlx.t^^l;»U Ks/^7yf 2 0 
0/l\2 0 a te, lEteffl^ir 1 6tf>/Rl 6 a {CPf^U K 7 -f 7* -f 7 hi 4 

m&ti. *fc, Hny K2 1 S:iS»(E^|6jR{^[Hllfti-Siv Kny 
K 2 9 RXf Vvtf 9 7yf 2 0 te, LKy^77f20 
©iH2 0 b(±, iS»(EJB3>Hr 1 7<D/1\1 7 a f-Pf^L, Y =7 4 ^ ^ 7 h 1 4 
^HJltete, |gf&=¥^rl 5, M^ftl 7^lT7 B n^7'>t7 h 1 9{C"|£ 

[0018] 

^0 0 1 9] ff*S2f2*ctf>3i§93t£j;*U:£, i/7 h v y b~ k ? v x¥>B<D 



[ Ell ] *58^*SjSffl £*l<5I&*8I<z> 1 W&^t-toffiBI-C&S. 

112] *mw<D%iftm<Di/7 bmm<DimmMn*7Firmmmx*&z> 0 

[ 13 1 M2.<^SSPtt^:Wfffiia-C*>«o 

114] M©A- Ai»-C^D»f L^^[p|(C^fc^fffi(glT*fc So 

( il l i2^B - Bmx-wm L&ftij?\5uz&tcMmmx°2bz> 0 

( 16 1 M2.^^¥#4^0-efc6 o 

[ m 7 ] hsgflisr^-r»fEia-c&5o 

[Ml »©V7 h$SfllWftfeO0llS:^-rSffl5»fffi|2|-cfe5 o 

1 3 ...4r~-is>jf 

1 4... K7^/^t7 h 

1 5 ..JBtb^Hr 

1 6 ...iEteffl^ri' 
1 7... Steffi ^-V 

1 9 ...^n-^^ 7 h 

2 0... Ky^5yf 
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2 1 Y n y K, 2 1 b ...^ fVgR 

2 9...^?^ Kny K, 2 9f...#^ 





[ @7 ] 
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